the sympathetic opinion of the medical social workers is the result of a predominantly "behavioural" training.
Introduction
Almost everyone suspected of urinary tract disease will undergo excretion urography.1 During the past decade studies of film quality and urinary concentrations of excreted contrast medium have established that the use of higher doses of contrast media results in an improvement in the radiographic visualization of the whole urinary tract. 2 High doses have been recommended for the investigation of almost all urinary tract disorders, including acute and chronic renal failure,3 4 congenital abnormalities,5 obstructive uropathy, inflammatory disease, 7 calculus disease, 0 11 trauma,12 13 and renal masses,14 15 and as a preliminary to renal puncture16 and needle nephrostomy. are well known, and anxiety has been expressed about the safety of high-dose urography.18 A prospective study has been undertaken to assess the incidence of untoward effects and their influence on the investigation.
Patients and Materials
A consecutive series of 3509 patients referred to this department for excretion urography were included in the study, which was carried out over 23 months. Altogether 2008 were male and 1501 female and their ages ranged from 9 to 94 years ( fig. 1) . Out of 355 patients with a history of asthma, eczema, hay fever, or drug hypersensitivity 147 were given prophylactic chlorpheniramine (Piriton). Doses of contrast medium ranged from 160 to 500 mg iodine/kg body weight. An infusion of 25% sodium diatrizoate (Hypaque) was used for 444 examinations, a mixture of sodium and meglumine diatrizoate (Urovison) was injected in 713, sodium iothalamate (Conray 420) was used for 1022, and 45% sodium diatrizoate (Hypaque) was used for the remaining 1330. A further 755 patients were examined to assess the cause of arm pain.
Method
Immediately before the investigation the patient's age, sex, menstrual state, and allergic history were recorded. The type and quantity of the contrast medium used and the speed of injection were documented during the examination. The presence and nature of any untoward 4% ) had a number of interesting but individually rare reactions. These included tinnitus and sensations of disorientation, drunkenness, burning in the throat, formication, hot water running over the trunk, and floating or falling backwards, but the most common was unpleasant sensations in the perineum; these included burning, wetness, or a desire to empty the rectum or bladder, sometimes accompanied by a spurious sensation of having done so. EVALUATION A correlation was sought between each type of reaction and all other data. No significant difference in the incidence of type of reaction was found between the sexes. With increasing age there was a decreasing incidence of a metallic taste. The incidence of warmth increased with the concentration ofthe contrast medium, the speed of the injection, and the dose used (table III) .
Among the 355 patients with a history of allergy there was no difference in the incidence or type of non-allergic reactions. These patients, however, exhibited a threefold increase in allergic reactions when compared with patients without such a history (13 out of 355 patients (3-7%) compared with 39 out of 3154 (1-2%)). The use of prophylactic antihistamines in patients with an allergic history caused no reduction in the incidence or severity of allergic reactions and was followed by a threefold increase in the incidence of flushing (table IV) Arm pain was inadequately classified during the major series as simple venepuncture may be slightly painful. Some patients complained of severe pain at the site of the injection and others complained of pain proximal to the injection site. To evaluate the incidence of this and investigate the cause a further 755 patients were studied. In each case a plain film of the site of the injection was taken immediately after the nephrogram and the appearances were correlated with an independent record of the site and nature ofany arm pain and the contrast medium injected. In most cases pain at the injection site was found to be associated with a perivenous injection of contrast medium ( fig. 2 ) though this was not clinically apparent. Perivenous injections were equally frequent with the three agents used and were almost always associated with persistent pain at the site of the injection when Conray 420 was used, less frequently when Urovison was used, and rarely when Hypaque was injected (table V). In 18 patients given Conray 420 and in 10 given Urovison pain extending up the arm was experienced. In these the post-injection radiograph of the injection site usually showed stasis of contrast medium in the vein (fig. 3 ). 29 Does an Increase in Dose Increase the Risk ? There is no evidence that increases in dose increase the incidence of major, minor, or allergic reactions, but they are associated with an increase in trivial reactions. In animal experiments the acute toxicity (LD,0) of diatrizoates is about 25 ml/kg for a 50% solution'30 and is comparable in magnitude to that of glucose used for intravenous feeding.3" Despite the fact that these compounds are given by rapid intravenous injection of strongly hypertonic solutions to patients who are usually ill their use is associated with surprisingly few serious reactions.'0 Toxic effects should not be a problem in excretion urography for doses up to 600 mg iodine/kg body weight.'
These doses are, however, close to the safety margin32 and there are occasions when there is a risk of overdosage. The kidneys of small infants concentrate and excrete contrast medium less well than the mature kidney. Thus infants are more susceptible to the toxic effect of contrast medium, and large doses have caused death. In one instance the dose exceeded the LD,0 for the contrast medium." Patients with pre-existing cardiac disease may develop heart failure after the injection of large volumes of contrast medium,33 and this occurred in four patients in our series. Meglumine salts should be employed preferably when examining patients with hypertension or heart disease to reduce the sodium load.' Patients with combined hepatic and renal failure are also more susceptible to the toxic effects of contrast medium.'4
What is the Significance of a History of Allergy ? No significant difference was found in the incidence of nonallergic types of reactions in patients with an allergic history."
There was, however, a threefold increase in the incidence of 437 allergic reactions,35 though still affecting less than 4% of such patients. Prophylactic antihistamine treatment has been recommended when a history of allergy is present,36-39 but as in the present series such prophylaxis does not fig. 1 .
